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ABSTRACT

Behaviors of diffusion induced grain-boundary migration (DEGM) in ZS8T ceramics. which have been used as mic-
rowave dielecirics, weie investigated as a function ol heal (reatment temperalwe The specimens were sintered for 2 h
aL 1400°C wuth the addition of 1~9 wt% Las0s. When the specimens were heat-trealed in SnQ atmosphere at 1330°C.
the grain-boundanes migrated away from Lheir centers of curvature leaving behind an SnQ, rich solid solution. On the
contrary, when the specimens were heal-treated in SnQO; atmosphere at 1400°C, DIGM did not occur. The coherency
breaking at thin diffusion zone ahead of the nugrating giain-boundary be expected 1o occur due to fast bulk diffusien at
high temperature.
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Fig. 1. Variation of bulk density of ZST specimens as a func-
tion of amount of La;(5, The specimens were sintered
at 1400°C far 2 h mn air,
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Fig. 4. SEM photographs of ZST specimens with a) 0, b} 1.
and ) 9 wt% LayO5 addition. The samples were sin-
tered at 1400"C for 2 h 1 air.

Table. 1 EDX [Energy dispersive X-ray spectroscory] Ana-
lysis of Martrix and Scecond Phase for Ti, Snand La at
% in 9 wt% Lay(Q; Doped ZST The Specimen Was
Sintered at 1400°C tor 2 h in Air.

alom reglon Matrix Second Phase
T 83.46£0.03 7579005
Sn 14.30+0.04 9.82+0.05
La 2,1240.05 14 49+0.04
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Fig. 5. SEM photographs 01 ZST 5.pecm1ens mth 1 Wt% Ld’?O‘-;
The samples were heat-treated at 1350°C for a) 5 min
and by 10 h in SnQ; atmosphere.
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Table. 2 EDX [Energy dispersive X-ruy specttoscory] Ana-
lysis of Grain-Boundary Migration Region and Ma-
trix for Sn and Ti at %. The Specimens Were Heat-
Treated at 1350°C for 10 h in SnQ; Atmosphere

PRI Migreation regian Matrix
atom = a
Tl 8477405 985404 Fig. 7. SEM fractographs of ZST specimens with 1 wt% La,Os.
- The specimens were heat-treated at a) 1330°C and b)
Sn 13.340.5 115404 1400°C for 10 h in SnO, atmosphere.
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Table. 3 Variaton of Dielectric Constant and Quality Factor
As a Function of Heat Treament Temperalure

Specimens Dielectric constant | Quality Factor
Spesmen (&) Q0
Sinlered 40 46900
Heat freated for _
10 h at 1350°C 40 10500
Heat treated for
10 b ol 1400°C 3 37600
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